A separate, earlier high culture thrived on the island of Crete, where spectacular palaces were built and the legendary King Minos allegedly sacrifi ced youths to the Minotaur held in a labyrinth, until Theseus put an end to this practice with the help of Minos' daughter Ariadne.
The Minoan culture named after Minos used hieroglyphs and Linear A script, which has not yet been deciphered. Some time around 1300 BCE it appears to have suffered severe destruction. As subsequent administrative records are written in Mycenaean Linear B script, the Mycenaeans are often blamed for the end of the Minoan culture.
The Mycenaean culture itself fell silent before 1000 BCE, possibly swept away in the general unrest that also brought down the Hittite empire in today's Turkey. Details of the catastrophic events at the end of the Bronze Age remain elusive, but they are often blamed on a mysterious gang of ''sea peoples" mainly known from the recordings of ancient Egypt, whose Pharaoh Ramses III narrowly avoided defeat when they showed up in the delta of the Nile. As the independent geoarchaeologist Eberhard Zangger has recently suggested, they may have been a conglomerate of small Anatolian populations on the western fringes of the Hittite empire, who coalesced around a revolt against Hittite rule and then went on a rampage that brought down the political order of the entire Eastern Mediterranean.
As is the case with the collapse of civilisations (Curr. Biol. (2013) 23, R1017-R1020), the complex structures of society and networks of trade relations were simplifi ed dramatically, to an extent that the following generations living off local produce no longer had any need to write things down. Thus, the use of Linear B ceased and Greece fell into a period of obscurity often described as a dark age.
The story of these earliest European civilisations, who were only promoted from myth to real history when Schliemann started taking the Iliad literally and digging in the locations described, has so far relied on archaeological fi nds and ancient texts. Very little could be said about geographic origins and genetic relationships of the people involved in it. Now, however, new methods of sampling and analysing ancient DNA
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Roots of Mediterranean civilisations
European culture traces its history back to the ancient Greek civilisations, while Christianity and Judaism have their roots in the populations on the eastern shore of the Mediterranean Sea. Genome studies of several Bronze Age individuals from each of these regions have now probed the genetic roots of early civilisations, revealing both migration and continuity in both cases. Michael Gross reports. inner ear), which yields 100 times more DNA per weight than other parts of the skeleton, along with sophisticated techniques of angling for single nucleotide polymorphisms (SNPs) that defi ne the genetic differences between individuals and with continuing decrease in the cost of sequencing entire genomes has brought ancient DNA research to the Near East.
With this new approach, teams led by Ron Pinhasi at University College Dublin, Ireland, and David Reich at Harvard University, USA, were able to analyse the genomes of 44 ancient humans from the Near East, ranging from 12000 to 1400 BCE (Nature (2016) 536, 419-424). These analyses allowed the researchers to address crucial questions regarding how the switch from hunter-gatherer societies to agriculture happened, and how these populations at an important crossroads in human history relate to the earlier outof-Africa migration as well as to the later emergence of ethnicities and cultures and their separation and mixing.
Then, Reich's and Pinhasi's teams joined an effort started by George Stamatoyannopoulos at the University of Washington at Seattle, USA, together with Johannes Krause's group at the Max Planck Institute for the Science of Human History at Jena, Germany. The group set out to elucidate the genetic origins of ancient Greece, specifi cally, to clarify the genetic relationships of Minoans and Mycenaeans with each other and with their geographic neighbours as well as their origins and descendants.
The researchers generated genomewide SNP data from teeth of 19 ancient human individuals, including 10 Minoans who lived in Crete between 2900 and 1700 BCE, four Mycenaeans from the western Peloponnese, one individual buried in Crete, but after the presumed Mycenaean takeover, one representative of the Neolithic in mainland Greece, as well as three Bronze Age people from Anatolia (the Western part of Turkey) dated between 2800 and 1800 BCE.
The detailed statistical analyses showed that all Bronze Age Anatolians and Greeks, regardless of the cultural split between Minoans and Mycenaeans, had a similar ancestry dominated by a population linked to the Anatolian Neolithic, which accounted for 62 to 86% of their genetic makeup. The next largest component, present at 9 -32%, is attributed to origins in Eastern areas ranging from the Caucasus to Iran. This component had also shown up in previous work as a contribution to central European populations, where it arrived with Bronze Age pastoralists from the Eurasian steppe (Nature (2015) 522, 207-211) .
This Eastern infl ux could also be linked to a specifi c lineage of Y chromosomes, known as haplogroup J, which is absent in earlier fi nds from the region, so seems to have arrived in the Bronze Age. While the infl uences mentioned are suffi cient to describe the Minoan genomes, there have been additional minor contributions in the Mycenaean and Anatolian ones pointing to population movements from which Crete may have been exempt due to its island location.
"Mycenaeans, Minoans, and Bronze Age Anatolians trace most of their ancestry to the earliest farmers of the Aegean and western Anatolia," Iosif Lazaridis, the fi rst author of the paper, explains. "They also all have some 'eastern' ancestry related to ancient populations from the Caucasus and Iran. There are also some minor differences. The Mycenaeans have a small 'northern' infl uence from eastern Europe, while the Bronze Age Anatolians may have had a have enabled researchers to add signifi cant amounts of information. Along with ancient literature and the archaeological excavations, genomes emerge as a third major source of information enabling us to get a better view of the origins of European civilisation.
Greek genomes
Initially, investigations of ancient DNA were restricted to the colder climate regions like northern Europe, where DNA was suffi ciently well preserved to enable whole genome sequencing even of archaic humans like Neanderthal and Denisovan (Curr. Biol. (2014) 24, R295-R298) along with a rapidly growing number of people from signifi cant stages in human history such as the spread of agriculture into Europe or the later migration movements (Curr. Biol. (2015) 25, R345-R347).
Unfortunately, the Mediterranean climate zone, including the lands of the Bible, and the core territories of ancient civilisations of Egypt, Greece and Rome, appeared to be less suitable for DNA preservation, due to its combination of hot summers and rainy winters.
Recent improvements in the genome analysis approach, however, have succeeded in breaking through this barrier. Specifi cally, the use of samples from the petrous bone (a part of the skull that contains components of the small infl uence from the Levant. But, overall, the three populations are quite similar variations on a common theme dominated by the genetic legacy of the fi rst farmers of Anatolia and Europe."
The researchers also note that one high-status individual from a presumed royal burial showed no conspicuous difference to the other Mycenaeans analysed. Thus, the genetic analysis can serve to rule out any suggestion that the Mycenaeans may have been ruled by an elite established by genetically distinct invaders. The data also fail to show any genetic infl ux from the earlier high cultures of Ancient Egyptians and Phoenicians, contradicting the hypotheses that migration from the South may have seeded these civilisations.
Using established algorithms for phenotype prediction, the authors show that the ancient people analysed had mostly dark hair and dark eyes, in agreement with the imagery surviving from their cultures. While Homer mentions individuals with lighter hair colours (xanthos), such as Menelaos and Achilles in the Iliad, it is unclear whether this is meant to describe a Scandinavian-style blonde or just a lighter tone of brown. In any case, it is the fact that this lighter tone was unusual is probably the reason why it was mentioned at all.
Statistical analyses including the ancient samples as well as modern Greeks show that people living in the southeast of Europe today are still more closely related to the Bronze Age Greeks than anybody else. While there has been minor admixture from Slavic migration, as well as outward migration, a suffi cient number of people stayed in the area to provide genetic continuity across fi ve millennia.
Canaanites
Like the ancient Greek literature, the Old Testament gives a representation of Bronze Age populations that settles on the interface between mythology and history. Here, as in Greece, ancient DNA analysis may help to sort the facts from the fi ction.
The Canaanites were the major population in the Levant in the Bronze Age. Historical and archaeological sources suggest that the Phoenicians, who during the Greek Classical period successfully set up colonies around the Mediterranean, including Carthage and Palermo, and thus shaped European history, descend from the Canaanites, although this question has not yet been resolved with genetic evidence.
Very few written records survive of the Canaanite civilisation, making it diffi cult to establish their origins, history, and ultimate fate. The Bible generally gives the Canaanites a bad press, including a divine command to exterminate them (e.g. Numbers 21: 2-4). Archaeological fi nds, however, fail to confi rm their demise. Key cities of the Canaanites, including the sea ports of Sidon and Tyre, show a continuous record of activity without hallmarks of total destruction.
Research teams led by Chris TylerSmith and Marc Haber at the Wellcome Trust Sanger Institute near Cambridge, UK, have now sequenced and analysed genomes of fi ve individuals from the city of Sidon, dated to around 1700 BCE. For comparisons with today's population of the same area, they also sequenced the genomes of 99 presentday Lebanese people (Am. J. Hum. Genet. (2017) 101, 274-282) .
They found that the ancient genomes are quite closely related to the earlier samples from Jordan analysed by the groups of Reich and Pinhasi, as mentioned above, suggesting that a genetically homogeneous population stretched across the Levant. Both groups could be modelled as a mixture of Neolithic Levantine roots and an infl ux from Iran.
Using both ancient and modern genomes, the Sanger team attempted to pinpoint the time of this Iranian infl ux. The analysis suggests that admixture happened 181±54 generations ago. With a generation time of 28 years, this yields a broad timeframe ranging from 4500 to 1500 BCE. A relevant historical event falling in that frame is the rise and fall of the Akkadian Empire, which dominated the region including both Iran and the Levant from 2400 to 2200 BCE.
Archaeological evidence suggests that the collapse of the Akkadian Empire produced large numbers of refugees. However, the genetic analyses are not yet detailed enough to confi rm any link between the admixture and this event or others.
Further comparisons with the genomes of present-day Lebanese reveal that the Canaanites must have fared rather better than the Bible suggests. Their genome matches over 90% of the genetic ancestry of modern Lebanese, which suggests a surprising level of continuity for an area that has seen its fair share of trouble and conquest. Phenotype predictions , 1118-1120 ). The authors argue that "there is far more to human history than our biology, especially over the past ~100,000 years, during which culture has played an increasingly dominant role in human evolution."
They call for better integration between genetic and archaeological studies. So far, this integration only works on small scales, where insights into the genealogy of ancient people can be linked to the evidence of their lifestyles. On the population level, however, it is diffi cult to fi nd comparable evidence that can be linked to the genomes.
Therefore, the authors call for a broader and more balanced collaboration between archaeologists and geneticists, also taking in neighbouring areas like palaeoecology. A concerted effort across many disciplines is required to make sure that we get more than just genomes and statistics, and that we can gain real insights into the obscure origins of our civilisations.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk suggest that they also looked like their modern descendants.
The most notable minor contribution absent in the ancient DNA is identifi ed as an ancient Eurasian steppe component which may have arrived around 1000 BCE, at the end of the Bronze Age. Along with the general collapse described above, Egypt lost control over the Levant coast at this time, allowing the people of Sidon and other Canaanite port towns to establish new maritime trading routes and eventually spread around the whole Mediterranean as the Phoenicians.
Outlook
Numerous studies of ancient genomes have now established human migrations as well as well as elements of continuity across millennia. The emerging picture is becoming more and more complex, and there is a risk that the history of our own species will become incomprehensible for most of its members, as connections like those described here draw on heavy use of statistical algorithms and have few recognisable links to real lives and historical events.
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